Single cell endocrinology: analysis of P-450scc activity by fluorescence detection methods.
A mechanism-based, fluorogenic probe for the cytochrome P-450scc (cholesterol side chain cleavage) enzyme, rate-limiting for the conversion of cholesterol to steroid hormones, is introduced and its application to the study of enzyme activity and regulation in single steroidogenic cells by several fluorescence detection methods is demonstrated. Reaction of the probe with P-450scc gives pregnenolone and the highly fluorescent resorufin anion. Spectroscopic changes in probe fluorescence, indicative of P-450scc activity, were monitored by steady-state fluorescence spectroscopy, flow cytometry, and microspectrofluorometry. This unique probe provides a nonradiometric indicator for real-time measurement of P-450scc activity in single living cells.